Tumor necrosis factor-related apoptosis inducing ligand (TRAIL) may stimulate death receptors (DR4 and DR5), decoy receptors (DcR1 and DcR2) antagonizing DR4 and DR5, and osteoprotegerin, a regulator of osteoclastogenesis and soluble TRAIL receptor [1] . All five receptors are expressed in endothelial cells and participate in the regulation of inflammation, proliferation, differentiation, and apoptosis [1] . Accordingly, TRAIL may stimulate or inhibit apoptosis. TRAIL-induced apoptosis involves activation of acid sphingomyelinase with subsequent generation of ceramide and formation of membrane signaling platforms via clustering of membrane rafts, outer cell membrane domains assembling cholesterol and lipids with saturated acyl chains, such as sphingolipids and glycosphingolipids [2] . Those platforms are particularly important for redox signaling, as they recruit several molecules decisive for O 2 − production, such as NADPH oxidase subunits, gp91 phox , p47 phox , and Rac GTPase [2] .
In this issue, Li et al. [3] provide compelling evidence that in coronary arterial endothelial cells TRAIL leads to fusion of lysosomes with the cell membrane as well as formation of ceramide and ganglioside G M1 -rich membrane rafts, which in turn provide redox signaling platforms for the stimulation of O 2 − production. Oxidative stress is followed by endothelial injury and thus impairment of endothelium-dependent vasodilation.
According to fluorescence imaging with specific lysosome probes, TRAIL-induced lysosome fusion with the cell membrane is blunted in gene-targeted mice lacking acid sphingomyelinase. Thus, acid sphingomyelinase is decisive for TRAIL-induced lysosomal trafficking and fusion with the cell membrane as well as formation of membrane raft redox signaling platforms. Lack of sphingomyelinase further prevents the impairment of endotheliumdependent vasodilation. TRAIL-induced membrane raft clustering has been observed in other cell types and is thus a general mechanism. Ceramide triggers the fusion of membrane raft microdomains to large ceramideenriched membrane domains (Fig. 1) . Thus, ceramide plays an active role in membrane raft clustering [3] . Sphingomyelinase and ceramide are involved in the triggering of apoptosis following a wide variety of triggers including TRAIL, CD95, TNF-receptor, DR5, radiation, cytotoxic substances, bacteria, viruses, development, anti-CD20, and disruption of cellular contact with matrix molecules [4] .
Sphingomyelinase is further decisive in the triggering of apoptosis by hyperosmotic shock [5] , which leads to CD95 tyrosine phosphorylation, CD95 oligomerization, and trafficking of CD95 to the plasma membrane [5] . Osmotic cell shrinkage is followed by acidification of endosomal vesicles [6] with subsequent activation of vesicular acidic sphingomyelinase and ceramide formation [5] . Hyperosmotic shock further triggers the generation of reactive oxygen species (ROS) by NADPH oxidase, an effect again requiring ceramide [5] . Lysosomal acidification is required for ceramide formation and ROS generation, as they are both abrogated by inhibition of anion channels or of vacuolar-type H + -ATPase [5] . ROS formation is followed by activation of the tyrosine kinase Yes, which in turn leads to activation of the epidermal growth factor receptor (EGFR) [5] . EGFR-dependent activation of c-Jun-N-terminal kinase leads to association of CD95 with EGFR, to CD95 tyrosine phosphorylation by the EGFR tyrosine kinase, and to subsequent oligomerization and translocation of the CD95/EGFR complex to the plasma membrane with formation of the death inducing signaling complex eventually resulting in activation of caspase-3 and caspase-8 [5, 7] .
Sphingomyelinase and ceramide are further involved in the triggering of suicidal erythrocyte death or eryptosis, which is characterized by cell membrane scrambling with subsequent exposure of phosphatdylserine at the erythrocyte surface [8] . Ceramide sensitizes the erythrocytes to the scrambling effect of cytosolic Ca 2+ [8] . Acid sphingomyelinase and ceramide play a decisive role in the triggering of eryptosis during the course of several disorders, including sepsis, hemolytic uremic syndrome, and Wilson's disease [8] . Phosphatidylserine exposing suicidal erythrocytes adhere to endothelial CXCL16 [9] , a scavenger receptor at the surface of inflammatory cells, which binds phosphatidylserine and oxidized low density lipoprotein. CXCL16 plays an important role in metastasis and atherosclerosis [9] .
Sphingomyelinase does not only stimulate eryptosis but enhances the expression of endothelial CXCL16 [9] .
The observations of Li et al. [3] are presumably of broad pathophysiological relevance. Besides their role in sepsis, hemolytic uremic syndrome, and Wilson's disease [8] , sphingomyelinase and ceramide contribute to the pathophysiology of a wide variety of further clinical disorders including lung inflammation, fibrosis and infection [10], cystic fibrosis [11] , several cardiovascular diseases [12, 13] , multiple sclerosis [14] , major depression [15] , Parkinson's disease [16] , Alzheimer's disease [15] , and diabetes [17] . In all those conditions, lysosomal pH, activity of acid sphingomyelinase, ceramide production with formation of membrane rafts, and subsequent O 2 − generation may contribute to the underlying pathophysiology.
The observations of Li et al. [3] shed light on a fundamental cellular mechanism. However, much is still to be learned about mechanisms regulating lysosomal pH and thus governing the activity of lysosomal acid sphingomyelinase and even more about the diverse pathophysiological ramifications of ceramide-enriched membrane rafts. It is hoped that the present flashlight encourages readers to engage in this exciting area of research. 
